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BASIC-ABSTRACT: 

NOVELTY • The bent torch (2) of a thermal spray gun (1), is inserted inside a 
metal tube. A spray coating is carried out by moving the torch along the axis 
of tube, while the tube is rotated. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the following: 

(a) Thermal spray; and 

(b) Thermal spraying apparatus. 

USE - For forming spray coating on inner face of metal tube used for conveying 
various fluids. 

ADVANTAGE • Enables efficient spray coating inside small diameter pipes as bent 
torch is provided in the spray gun. Spreading of spray material is reliably 
prevented. Durability of spray gun is improved. 

DESCRIPTION OF DRAWING(S) - The figure shows a schematic view of thermal spray 
device explaining the thermal spray coating method. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To considerably increase the corrosion resistance and 
durability by depositing, in place of a conventional vinyl chloride lining, a 
sprayed coating on the inner surface of a metal tube having a diameter of 

SOLUTION: An angle is formed between a torch and a sprayed coating forming 
surface by bending the torch 2 side of a thermal spraying gun 1 . A wear 
resistant coating layer 36 is formed on the inner surface of a bent portion of 
a powder feed pipe 5 in the inside of the thermal spraying gun 1 . The torch 2 . 
is cooled with water. The powder feeding apparatus 1 5 comprises a powder 
chamber 1 6, a gear 1 7, a variable motor 1 8, a powder charging port 1 9, a 
carrier gas inlet 20, a vibrator air inlet 21 , a powder discharging port 22, 
and a powder feeder 23. The film is deposited by using nozzles 4 of the 
plurality of thermal spraying guns 1 in a manner displaced like comb teeth or 
by making the thermal spraying guns 1 face each other from openings at both 
ends in the long metal pipe 5. 
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(54) METHOD FOR FORMING SPRAYED COATING ON INNER SURFACE OF METAL TUBE, AND 
THERMAL SPRAYING GUN AND THERMAL SPRAYING APPARATUS FOR FORMING SPRAY COATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To considerably increase the corrosion resistance and 
durability by depositing, in place of a conventional vinyl chloride lining, a sprayed 
coating on the inner surface of a metal tube having a diameter of ≤450 mm used for 
water supply pipes in general homes and buildings. 

SOLUTION: An angle is fonned between a torch and a sprayed coating forming surface 
by bending the torch 2 side of a thermal spraying gun 1 . A wear resistant coating layer 
36 is formed on the inner surface of a bent portion of a powder feed pipe 5 in the inside 
of the thermal spraying gun 1 . The torch 2 is cooled with water. The powder feeding 
apparatus 15 comprises a powder chamber 16, a gear 17, a variable motor 18, a powder 
charging port 1 9, a carrier gas inlet 20, a vibrator air inlet 2 1 , a powder discharging port 
22, and a powder feeder 23. The film is deposited by using nozzles 4 of the plurality of 
thermal spraying guns 1 in a manner displaced like comb teeth or by making the thermal 
spraying guns 1 face each other from openings at both ends in the long metal pipe 5. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the thermal spraying equipment for supplying the thermal 
spraying gun and thermal spray material which are a metallic conduit for conveying various fluids, for example, are used for 
operation of the method of forming a sprayed coating in the inside of a metallic conduit with a diameter of 450mm or less, and this 
method. 
[0002] 

[Description of the Prior Art] The configuration of the thermal spraying gun used in the conventional thermal spraying equipment 
is linear, and the torch section is formed at the nose of cam of a gun main part. For this reason, in order to form a sprayed coating 
in the inside of a metallic conduit using the conventional thermal spraying gun, the thermal spraying gun was put in in the metallic 
conduit, further, from it being required to make it an angle near as right-angled as possible, there is a limitation in the tube 
diameter which can carry out thermal spraying, and spray angle was able to be applied only to the pipe more than 450mm 
diameter until now. 

[0003] However, in various kinds of fluid-transfer pipes, there is much need of the metallic conduit which formed the sprayed 
coating also in the pipe 450mm or less, for example, in order to raise corrosion resistance and endurance further in the metallic 
conduit for aqueducts which lined the vinyl chloride inside, it replaces with vinyl chloride lining and supply of the water pipe 
which formed the sprayed coating is demanded. However, in such a water pipe, the path of the water pipe with which so many 
diameters are used by the need of a metallic conduit 450mm or more at ordinary homes, the building, etc. can construct aqueduct 
piping which has very high corrosion resistance and endurance as compared with vinyl chloride lining, if 450mm or less can 
almost come out and can form a sprayed coating in the metallic conduit of such a diameter 450mm or less from a certain thing. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is replacing with the conventional vinyl chloride lining, 
forming a sprayed coating to the inside of the metallic conduit 450mm or less mainly used for aqueduct piping, such as ordinary 
homes and a building, and raising improvement in corrosion resistance and endurance to it epoch-makingly by this coat. 
Furthermore, it is the thermal-spraying method which can be applied when forming a sprayed coating in the inside of a minor 
diameter pipe 450mm or less for anticorrosion, chemical resistance, etc. in addition to a water pipe, the thermal spraying gun used 
for this, and offering thermal spraying equipment. 
[0005] 

[Means for Solving the Problem] It is characterized by forming a sprayed coating, moving a thermal spraying gun in the direction 
of a tube axis into a metallic conduit in invention according to claim 1 , in order to attain the above-mentioned purpose inserting 
the thermal spraying gun which made the torch side crooked in the method of fonning a thermal-spraying coat in the inside of a 
metallic conduit into the metallic conduit used as a thermal-spraying object, and rotating the aforementioned metallic conduit on 
it. 

[0006] Furthermore, in invention according to claim 2, it is characterized by forming a sprayed coating in invention according to 
claim 1, fixing a thermal spraying gun and moving a metallic-conduit side in the direction of a tube axis. 
[0007] Furthermore, in invention according to claim 3, it is characterized by fusing sprayed coating material, making this collide 
with the inside of a metallic conduit, and forming a sprayed coating in invention according to claim 1 or 2 by making sprayed 
coating material blow off from the core of a torch, and making it blow off from the crater which formed inflammable gas in the 
circumference of this core. 

[0008] Furthermore, in invention according to claim 4, it is characterized by cooling a thermal spraying gun with a water-cooled 
method in invention according to claim 1 , 2, or 3. 

[0009] Furthermore, in invention according to claim 5, it is characterized by having formed the thermal-spray-material exhaust 
nozzle in the therrnal-spraying-gun main part which a torch side is made crooked and changes, and the core of the aforementioned 
torch, having formed the crater in the circumference of this thermal-spray-material exhaust nozzle, and forming a 
circulating- water-flow way in the aforementioned torch circles in a thermal spraying gun. 

[0010] Furthermore, in invention according to claim 6, it is characterized by coating with antifriction material the inside of the 

flection of the supply pipe with which a thermal spray material is supplied in invention according to claim 5. 

[001 1] Furthermore, in invention according to claim 7, coating of antifriction material is characterized by being manufactured by 
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the method of inserting antifriction material into the flection of a supply pipe, heating a supply pipe from the outside in a flection, 
making rotate a supply pipe, fusing antifriction material by the aforementioned heating, and forming a coat in the inside of a 
flection in invention according to claim 6. 

[00 1 2] Furthermore, in invention according to claim 8, antifriction material used is characterized by being the alloy-powder ; 
object which mixed boron or silicon to nickel-Cr or this in invention according to claim 6 or 7, 

[0013] Furthermore, in invention according to claim 9, it is characterized by being constituted so that the cooling water path may 
be formed in the torch, pressurization cooling water may circulate in this cooling water path and overheating of a torch portion 
may be prevented in invention according to claim '$~6J7 9 or 8. 

[0014] Furthermore, in invention according to claim 10, it sets to the thermal spraying equipment for carrying out constant 
feeding of the thermal spray material continuously to a thermal spraying gun. The powder chamber to which a thermal spray 
material is supplied, and the gear room horizontally formed at the pars basilaris ossis occipitalis of this powder chamber, The 
constant feeding gear included in this gear interior of a room, and the motor for driving the aforementioned constant feeding gear, 
It is characterized by consisting of powder feeders which form a vibrator air feed hopper while forming a carrier gas inlet in the 
lower part, form the powder feed hopper of the aforementioned gear room in the upper part of this inlet and a feed hopper, form a 
pressurization fine-particles delivery in the upper part, and change. 
[0015] 

[Function] A thermal spray material is supplied to a fixed quantity [ every ] per-continuum thermal spraying gun from a 
fine-particles feeder, and is spouted from the core of a torch. On the other hand, inflammable gas is supplied to the crater of a 
torch and injection combustion flame is formed here. Melting of the thermal spray material is carried out with this combustion 
flame, and it collides with the inside of a metallic conduit by the kinetic energy of injection flame, carries out a laminating here, 
and forms a sprayed coating. In this thermal spraying, since it is crooked, the torch side of a thermal spraying gun tends to give the 
angle to the inside of a metallic conduit, carries out the laminating of the sprayed coating efficiently, and can form membranes. 
Moreover, since the inside of a path is coated with antifriction material when a thermal spray material passes this flection, the path 
of a flection is not worn out in a thermal spray material. 

[0016] While rotating a metallic conduit during thermal spraying using a thermal spraying gun, the thickness of a sprayed coating 
can be freely set up by adjusting this rotation and traverse speed again by moving a thermal spraying gun in the direction of a tube 
axis, or fixing a thermal spraying gun and moving a metallic conduit in the direction of a tube axis. Moreover, thermal-spraying 
gas is made to counter from opening of the ends of a metallic conduit, respectively, and is inserted, and you may make it form a 
sprayed coating in membrane formation work using two thermal spraying guns. Or the torch of two or more thermal spraying 
guns is turned to a radial, or, and you may make it form a sprayed coating. [ in the direction of a tube axis ] [ a comb type ] 
[0017] 

[Embodiments of the Invention] Drawing 1 is the example view showing the thermal-spraying method indicated to claims 1-10, 
and the whole equipment concept. First, in this drawing 1 , 1 is a thermal spraying gun^ the torch 2 side of this thermal spraying' 
gun 1 is crooked in angle of about 45 degrees on the way, and while the injection nozzle 3 for Spouting a thermal spray material 
(henceforth "fine particles") is formed in the core of a torch 2, the ring-like crater 4 is established in this circumference an 
injection nozzle 3 and in the shape of a concentric circle. In addition, the angle of bend of a torch 2 is arbitrary. 
[001 8] The fine-particles carrier gas supply pipe with which 5 is connected to the fine-particles carrier gas entrance 6 of the back 
end through the center in tubed gun main part 1 a in drawing 2 from the aforementioned injection nozzle 3, It is the 
inflammable-gas supply pipe with which 7 was connected to the crater 4 and the inflammable-gas entrance 8 of the back end, and 
the oxygen supply pipe with which 9 was connected to the oxygen entrance 10 of the back end from the mixing chamber 1 1 in a 
torch 2, and after premixing of inflammable gas and the oxygen is carried out into a mixing chamber 1 1 , they are ahead spouted 
from a crater 4. 12 is the cooling water way formed in the interior of a torch 2, it is connected with the cooling water supply pipe 
1 3, and cooling water circulates through it, cools torch 2 portion, and, as for this cooling water way 1 2 and the inflow of cooling 
water 14 of the back end, prevents overheating. 

[0019] In drawing 1 , 15 is a fine-particles feeder, this feeder 15 The constant feeding gear 17 constructed so that the pars 
basilaris ossis occipitalis of the powder chamber 16 to which thermal-spray-material slack fine particles were supplied might be 
crossed, as shown in drawing 3 , Fine-particles input port 1 9 is formed in the adjustable-speed motor 1 8 which drives this gear 
1 7, and the front end of the aforementioned gear 1 7. It consists of powder feeders 23 which formed the carrier gas inlet 20 and the 
vibrator air inlet 21 in the pars basilaris ossis occipitalis, and formed the fine-particles delivery 22 in the upper part, and the 
aforementioned fine-particles delivery 22 and the aforementioned fine-particles carrier gas entrance 6 are connected with 
fine-particles sending-out line 22a. 

[0020] In drawing 1 , 24 is a thermal-spraying control unit, and this thermal-spraying control unit 24 controls the flow rate and 
the pressure of the oxygen sending-out line 25 and the combustible-gas sending-out line 26 to a thermal spraying gun 1 , and 
controls the flow rate and the pressure of the cooling water sending-out line 29 which send out cooling water to the carrier gas 
sending-out line 27 and the vibrator air inlet 2 1 which are sent out to the carrier gas inlet 20 of the fine-particles feeder 1 5 further 
described above towards the vibrator sending-out line 28 and the aforementioned inflow of cooling water 14 which send out 
vibrator air. In addition, although displayed in drawing 1 in a singular, the cooling water sending-out line 29 and the inflow of 
cooling water 1 4 are two paths of a round trip in practice, and circulate through cooling water. 

[0021] The oxygen cylinder with which 30 was connected with line 30a to the fine-particles control unit 24, the inflammable 
chemical cylinder to which 3 1 was connected with line 3 1 a, the carrier chemical cylinder to which 32 was connected with line 
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32a, the compressor for pressurization air sending out to which 33 was connected with line 33a, and 34 are the cooling water 
generators tied with cooling-water-flow line 34a. 35 is the carrier gas change-over valve attached in the carrier gas sending-out 
line 27. the antifriction coating layer which formed 36 in the inside of flection material 5a of the fine-particles supply pipe 5 in the 
flection of the aforementioned thermal spraying gun 1 - it is this coating layer 36 - the inside of flection material 5a - 
antifriction material - inserting - a member ™ the antifriction coating layer 36 was formed in the inside by heating 5a from 
outside, fusing antifriction material, making it rotate simultaneously, and cooling after that Incidentally, composition of the 
antifriction material of this antifriction coating layer 36 consists of Nl-Cr (9 1 .25 % of the weight), and the powder material (70 % 
of the weight) and WC (30 % of the weight) which consist of B (2 weight %), Si (2 weight %), C (0.25 % of the weight), F (4 % 
of the weight), and Co (0.5 % of the weight). 

[0022] The example of thermal spraying performed using the equipment of a more than is explained in full detail based on 
drawing 4 (A) and (B). First; it pujts on the roller (base) 51 whiph rotates a metallic cor^^ 

52v JJjecgial-sjjray^ theubgok 59 to which the wire '"53 wasjco^n^^in this metaljip conduit 50 next at ^ 

thTtfu^^ spraying gun 1 is firths 55, and the position 

within a metallic conduit 50 is defined. Morecwer, by th^basemateial 57 the hook 59 connected to the wire 53 \ and with wheel 
58, as tte <m-the-strength material 56 is supported behind a thermal spraying gun 1, it is connected with it, a fine-particles 
sending-out hosei an inflammable gas hose, an oxygen hose, etc. are further connected to this on-the-strength material 56, and the 
op-the-strength materials retreats along with a tube axis further, being guided in a metallic conduit 50 by the slide equipment 
outside dra^ying at a wire 53. On the occasion of membrane formation of a sprayed coating, the rollers 5 1 and 52 which put the 
metallic conduit 50are rotated, fine particles and inflammable gas are supplied to a thermal spraying gun 1 from the fine-particles 
control unit 24, a crater 4 is lit, melting of the fine particles is carried out with this combustion flame, and a sprayed coating A is 
formed in inside 50a of a metallic conduit 50. In this thermal spraying, a sprayed coating A is formed in' the whole inside of a > 
metallic oonduit ^O by lengthening the on-the-strength material 56 back along with a wire 53, and retreating a thermal spraying 
gun 1 in the direction of a tube axis. - 

[0023] Incidentally, in the example, the alloy-powder object which consists of nickel(95 % of the weight)+Cr (5 % of the weight) 
was used for the antifriction material with which the inside of the flection of the fine-particles supply pipe 5 was coated. Next, the 
example of spray condition of each alloy-powder object is shown in Table 1 , and the example of the feature of a sprayed coating is 
shown in Table 2. 
[0024] 
[Table 1] 



mmuo 


m*mn 


EAOtoa) 


SMU/h) 


mm 






TW> 




1 


Al 


O. 4 


O. 05 


140 0 


980 


1800 


2 




O. 4 


0. 05 


1400 


9 80 


1800 


3 


Al ,Ni*4 


0. 3 


0. 06 


600 


3 SO 


1800 


4 


80Ni*20cr£* 


0. 5 


0. 07 


14 00 


6 5 0 


1800 


5 


Al.0, 


0. 5 


0. 07 


14 00 


3 5 0 


180 0 


6 


Cr|0 a NiCr 


0. 5 


0. 07 


1400 


3 60 


1 600 



[0025] 
[Table 2] 
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[0026] It is the example which forms a sprayed coating A, the example and drawing 6 which form a sprayed coating A efficiently 
making a thermal spraying gun 1 counter, and inserting r drawing 5 the crater 4 of the torch 2 of two or more thermal spraying 
guns 1 , and inserts it into a metallic conduit 50, and ] them from opening of the ends of a metallic conduit 50, and this method is 
effective when forming a sprayed coating A to the inside of the long metallic conduit 50. [ in the direction of a tube axis ] [ a comb 
type ] In addition, you may use together the method of this drawing 5 and drawing 6 . 
[0027] 

[Effect of the Invention] By the composition and the operation like a not less, this invention does the following effect so. 

1 . Since large spray angle can be taken to the inside of a metallic conduit by having crooked the torch side of a thermal spraying 

gun, a sprayed coating can be formed also by the case of the minor diameter pipe about 50mmphi. 
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2. By having coated the inside of the flection of a fine-particles supply pipe with antifriction material in the thermal spraying gun, 
wear of the inside of a flection does not advance by the fine particles which move, but endurance increases. 
[0028] 3. Since the cooling effect is not only high, but does not discharge air in the pipe for thermal spraying by having made the 
torch portion into the water-cooled method as compared with the conventional air method, in the case of a minor diameter pipe, a 
good sprayed coating can be formed, or a work environment can be maintained good. 

4. By making fine particles blow off from the center of a cyclic crater, prevent improvement in the rate of melting of fine particles, 
and diffusion of a flight particle, and membrane formation of a uniform coat is possible. 

[0029] 5. In a minor diameter pipe 450mm or less, automatic thermal spraying is possible by performing thermal spraying, 
rotating a metallic conduit, and moving this metallic conduit to shaft orientations further, or moving a thermal spraying gun in the 
direction of a tube axis. 

6. Membranes can be efficiently formed by inserting two or more thermal spraying guns into a metallic conduit, and a crater, or 
changing and carrying out thermal spraying of the direction of a crater. [ a comb type ] 

7. forming membranes by making a thermal spraying gun counter from opening of the ends of a metallic conduit, respectively, and 
inserting it — especially, membrane formation of a long metallic conduit is easy 

8. Fine particles can be supplied to a fine-particles feed hopper with the stable amount and the stable pressure (the rate of flow) in 
a fine-particles feeder by being mixed with carrier gas and turning into a pressurization fluid collectively with the powder feeder 
of a vertical type. 

9. This fine-particles supply pipe does not become obstructive at the time of the work in a minor diameter pipe by not being 
besides a thermal spraying gun like before, and having built the fine-particles supply pipe into the interior. 



[Translation done.] 



